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REDUNDANCY SCREEN
Compenent Group:  Propellant Yalves Prepared: P. Lowr imore
CIL ltem: D2 204045 Appraoved: T. Nguyen
Cnmponent: Oxldizer Blead Valve Approval Dabe: w3
Part Humber; RSCOT0SS Change ¥ 1
Failure Moda: Flacer part sthrctiral fallure. Direchve &; CGRD MEY-01-5226
Paga: foli
Criticality
Phese Fallure ! Effect Descriplion Hazard Referanca
PO Fire fromm LOX impect orubbing, Loes of velvcla. 1
a1 ME-CIP [,
Radundancy Screans: SINGLE POINT FAJLURE: NfA. ME-G3P A,
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Componant Group: Fropeflant Valves P d:
CIL item: D220-05 Approved: T Rotmore
Companent: Quiditer Blead Valve Apprawal ﬁata- m-sn?s;
Part Nurnber: RS006056 Change # 1
Faflure Mada: Plece part alructurat Fallure, DiracHvn #: CCBD MEA-IH.520E

Page: 10f 1

Daeln ! Dasurent Palersnza

FAILLIRE CAUSE:  A: laternal structural fallura of; Poppel, Relalmer.

THE RETAINER {1} AND POPPET (2} ARE HEAT TREATED INCONEL V18, THE MATERIAL WAS GHOSEN FOR ITS STRENGTH, DUCTILITY, WELDABRILITY, AND BEESISTANCE TO
CORADSICM AND STRESS CORROSBION CRACKING (3. THE POPPET ANDRETAIMNER ARC JOINED WITH A CLASS 1A E.B. WELD (4. THE RETAINER BUTTS-UF AGAINST & SHOLULDER
N THE POFPET FOR ALGDED SUPPORT (11 THE SEALING FACE OF THE POPPET 1S TUNGSTEN CARBIDE HARDFACED (2). HARDFACE BONDING 15 ENSURED BY TiIERMAL SHOCK,
TEST AND GRINDING (5), BOTH INCOMNEL 718 AND THE TUNGETEN CAREBIDE HARDFACING MEET LOX COMPATIBILITY REQUIREMENTS (3} THE HEAT SHRIMWABLE TEFLON SLEEVE
ON THE FISTON HAS AM APRROVED MATERIAL USAGE AGREEMENT (E). HIGH CYZLE AHD LCAY CYCLE FATIGUE LIFE OF THE BLEED YA LVE KEETS GEI REQUIREMENTS (7). THE
MINIMUR FACTORS QF SAFETY FOR, THE BLEED WALVE MEET GEI REQUIREMENTS 15). THE OBY COMPONENTS WERE | FARED FOR FRACTURE MECHAMICS/MDE FLAWN Gﬁﬂ'u"."TH
SINCE THEY ARE NOT FRACTURE CRITICAL PARTS (3). TABLE DZ20LISTS ALL THE FMEAMCIL 'WELDS AMD IDENTIFIES THOSE WELDS IN WHIGH THE CRITICAL INITIAL FLAW 5176 ISI
NOT DETECTABLE, AND THOZE WELDS IN VHICH THE ROOT SIDE 15 NOT ACCESSIALE FOR INSPECTION. THESE WELDS HAVE BEEN ASSESSED AS ARCERTABLE FOR FLIGHT BE
RISK ASSESIMENT (10}, THE BLEED VALVE HAS COMPLETED DESIGN VERIFICATICHN TESTIMG (11), INGLUDENG VIBRATION (12], ANC ENDURANCE TESTING i3],

(1) R5008286; (&) RS008Z62; 13 R35.6532; (4) RS00ADSG; (5) RADGOS-016; 15) RED 20-T00; (7 RLING32, CPIZRR0O03E; (8] RSS5-A548, CPA20R000I8: (5] NASA TASK 117 (101 RS5.
BTSE; (11) OVS-SEME816; (12) REG-S16-1; {13) RES-55-17 ;
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NSPECTION AND TEST
Component Group: Propaltant Vatvas Fraparad; P. Lawrimomn
CIL ham: D2&-0% A pprovad: T. Nguyen
Componont: Dxic zer Bleed Valre Approval Data: 6faqras
Farl Numbker: RS M B0 G Chamga &; 1
Fallure Maode: Pleca gart structural fakure, Diractiva &; CCEBD ME3-01.-5326
Page; 1ol 1
Falure Cages Rignieant Chamcterlatics Imspectionty) ! Testia) Cocumenl Releretica
A POPPET RSOCEZRS
RETAIMER RSO0AZ264
MATERML IHTEGRITY MATERIAL INTEGRITY i3 VERIFIED FER DRAVWING RECLUNIREMENTS. RSMIAZES
RE009285
HEAT TREAT I3 VERIFIED FER DRAWING AND SPECIFICATION RECQLIREMENTS. RE008282
REMAZAHG
RADG11-0M
HARDFACING 15 VERIFIED PER DRAWIMG AND SPECIF|CATION RECUIREMENTS. R3M1a282
- ADHESION 15 YERIFIED BY THERMAL SHOCK TEST PER SPECIFICATION RAIRDS-040
- COATING INTEGRITY 15 VERIFIED BY OYE PENETRANT INSPECTICON FER SPECIFICATION. RAM1E1{G
WELD IHTEGQRITY WELD SAMPLES MADE FRIDOR TO PRODUCTION WELD VERIFY E B WELD PARANMETERS. RAG0 7D
ALL WELDS ARE INSPECTED TO DRAWING AHD SPECIFMATION REQUIREMENTS PER WELD RL1a011
CLASE INSPECTIONS INCLUDE: WISUAL, DIMENSKIMAL, PENETRAMT, RADIOSRAPHIS, RAIG08-049
ULTRASONIC, AMD FLLER MATERIAL, AS APPLICABLE, RAN115-118
A1 15006
RAN11S.127
R&1 115001
ASSEMBLY INTEGRITY VALVE FLINCTICAL TESTS VERIFY PART INTEGRITY. RLOD0OA4

OBY ZEAT LEAXACE TESTS VERIFY POPPET INTEGRITY PRIOR TO EACH FLIGHT, {LAST TEST) OMRSD vaig 0. 1

Faiure History: Comprekengive Failune hislery dala i meintamed o the Prablem Reporting databaza (PRAMS/PRACA)
Falarance: NASA laltar SA21/HE208 and Rockeldyma faltar 8ERCOI7EY.
Cpeorationel L2 Mot Appli=able,
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WELD . JINTS
Componetl Groop: Propellant Yalvas Frapared: P. Lowrfinicre
CIL Hem: DIzl _&Pprw'd: T. NE“‘H BT
Comporenkt Oxld]zer Bieed Vahre Approval Dads: [ [ 11
Part Number: RSO0 EDSH Chenga A: 1
Direclve #: CCBD MEJ-D1-5225
Parp: 1ot 1
Critlzal Initigl
Root FRaw Sizm Nat
Side jot  Peteclabla
Companent Bamsic Part buenbier Wald Number Weld Type  Class Acocess  HOGF  LCF Commarits
CGXIDIZER BLEED VALVE RSOME0SE 1 Egn It X X X
QX I0IZER BLEED WALWVE REQOBOSE 2 EBW i A
OXIQIZER BLEED WALVE RSNOBOSE 4 EBNY 1A A
BELLOWS RSDDAZHS 34 aOTAW | X X
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FIELD CONFIGURATION VARIANCES FROM CIL RATIONALE

Camponent Group: Propgallant Valves Praparmd: F.Lowrimare
tarm Hame: Oxidizer Blesd Valve Appirgwed: T. Mauyen
kam Mumbar: D220 Approval Date: B 30Ma
Part Number: REQOE056 Change ¥ 1
Diracdwe & CCBD MEAN1.5225
Page: +al 1
fase Line Rationale Warlance Change Ratinnale Wariant Dazh Humber
1. D220-04 ARMATURE SOME ARMATURE EXTENSIONS INCOMEL 718 CAN BECOME FERROMAGHNETIC AT LIQUID HYDROGEN -02F, -1, LA, -
EXTENSION MATERIAL ARE FAERICATED FROM TEMPERATURES RESLUILTING IN ERRONEQUS POSITION FEEDBATK SEHAL, 08t, 074, -101
INTEGRITY 1S VERIFIED PER INCONEL 718 INCOMEL 525 DOES NOT EXHIBIT THIS TENDENCY.
DRAWANG REQUIREMENTS
(tNCONEL 625, ECR 1044} USE AS I3 RATIONALE:
1. ENGIMNEERIMNG AMALYBIS HAS CETERMINED THAT ALL ARMATURE
EXTEMSKINSG FABRICATED FROM INCO T12WILL NGT EXPERIENCE LON
ENQUGH TEMPERATURES ON DXIDIZER BLEED VALVES TO INDUCE
FERROMASHETMTY AND ARE THEREFCGRE AZCEFTABLE FOR USE. (ECP 1088)
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